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Abstract
Nutrient content of six Iranian egg- based dishes (KuKu) was estimated by recipe calculation method. Kuku dishes were prepared 
by mixing vegetables and herbs such as cauliflower, eggplant, green beans, green herbs and leafy vegetables, potatoes, and zucchini 
with eggs and seasonings through frying both sides over low heat. Proximate composition of 100 g edible part of dishes was: 45.22 
- 75.61 g Water, 1.54 - 2.10 g Ash, 4.84 - 6.98 g protein, 12.28 - 37.78 g total fat, 3.83 -17.75 g carbohydrate, 1.3 - 3.82 g dietary 
fiber, 0.62 - 4.64 g total sugar, and 148.18 - 391.54 Kcal energy. The dishes also contain 307.01 - 463.17 mg sodium, 1.79 - 3.67 
g saturated fat, 0.22 -0.81 g trans-fat, and 99.64 - 173.77 mg cholesterol. Cooking yield factors of dishes were between 0.48 and 
0.86.
© 2015 The Authors. Published by Elsevier Ltd.
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1. Introduction
It is evident that the quality of food composition data is excessively effective on the precision of nutrient intake 
measurements1. Margo N. Woods argues, “Knowledge of the nutrient content of foods is also the basis for nutrient 
food labeling and standards for food companies”2. There are several reliable food composition tables or databases on 
the nutrient content of raw and cooked common ingredients, which are freely accessible and can be discussed and 
referred to, in researches such as Canadian Nutrient File (CNF) database3, USDA National database4, and FAO Food 
Composition Tables5-9 but the data on the nutrient content of many locally eaten mixed dishes around the world, such 
as kuku, is unavailable. Kuku, also known as Kookoo (Persian:Ϯ̯Ϯ̯ ), is a Persian and Azerbaijani genre of cuisine. 
It is a vegetarian dish, made with whipped eggs, which then are folded in with various ingredients10. Furthermore, 
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Chemical analysis of mixed dishes is an expensive and time-consuming procedure, so nutrient and energy content of 
cooked foods are usually estimated by recipe calculation methods11. Weight and nutrient content of ingredients may 
undergo some changes during preparation and cooking process of the food, which could be adjusted by applying yield 
factors and nutrient retention factors. Nutrient content of recipes may be estimated by summing of raw ingredients 
method, ingredient method, total recipe method or mixed method (yield at recipe level and nutrient retention at 
ingredient level)12. Moreover, in this research, nutrient content of six Iranian egg-based dishes (known as “Kuku”) 
have been calculated by mixed method.
2. Materials and Methods
Nutrient content of 100 g edible portion of six Iranian egg- based dishes (KuKu) have been calculated based on the 
composition of edible part of ingredients. Raw ingredients were mostly purchased from local stores, but vegetables,
especially green herbs, were bought fresh from Persian stores.  Weight of cooking oil, additives such as salt and spices, 
and wheat flour were measured by measuring spoons, which 1 Tbsp. canola oil was considered equal to 14.2 g, 1 tsp 
salt 6.1 g, 1 tsp black pepper 2.1 g, 1 tsp saffron 0.7 g; 1 tsp baking soda 4.7 g, 1 tsp turmeric 2.2 g, and 1cup wheat 
flour 132.1 g3. Recipes of Kukus, especially the proportion of the main ingredients have been adopted from the 
Honare Ashpazi cookbook13. Kukus were prepared by mixing vegetables and herbs such as cauliflower, eggplant, 
green beans, green herbs and leafy vegetables, potatoes, and zucchini with eggs and seasonings. Then mixtures of 
ingredients were added to a non-stick pan containing hot oil and  were fried over low heat, until kukus were cooked 
under (about 10 minutes each side). Pan was covered by lid during the cooking process. Cooking yield factors (YFs) 
have been measured by dividing the total weight of edible part of cooked food to the total weight of edible part of raw
ingredients (except for cauliflower, green beans and potato) and have been applied in recipe level. Cooked weights of 
cauliflower, green beans and potato were used as edible part in cooking yield factor calculation of Kukus. Excess oil 
in frying steps in preparation of dishes were removed and discarded, so the edible portion of cooking oil represents 
the amount of oil in gram, which was absorbed by ingredients during the cooking process. Data for nutrient content 
of all ingredients except for cooked green beans and (Tareh) Allium ampeloprasum ssp persicum†14 has been extracted 
from the online Canadian Nutrient File (CNF). Nutrient content for cooked, green beans without salt has been 
extracted from USDA nutrient database. Since the information about the nutrient content of Allium ampeloprasum 
ssp. Persicum, was not available, nutrient content of Leek, leaves, raw (Allium porum L (A. ampeloprasum L.) has 
been extracted from Food Composition Tables for the Near East, FAO7, and has been used in green herbs Kuku 
nutrient content calculation. Retention factors (RFs) have been extracted from the USDA Table of Nutrient Retention 
Factors, which have been applied at ingredient level15. Based on the Preparation method of each dish, nutrient retention 
factors have been applied for each step of cooking process. For example If onion has been fried twice, first time as an 
ingredient, and second time in final mixture, nutrient retention factors were applied two times for frying of this 
ingredient.  The whole procedure including preparation, cooking, calculating YFs and analyzing nutrient contents of 
each dish was carried out in duplicate, and results have been reported as mean values.
2.1. Recipes
Cauliflower Kuku Recipe:
Ingredients AP‡ (g) EP§ (g) Ingredients AP (g) EP (g)
1 medium Cauliflower  893 614 ** 1/2 tsp black 
pepper           
1.05 1.05
6 Large Eggs                 354 304 1/8 tsp saffron         0..0875 0.0875
† (Tareh) Allium ampeloprasum ssp persicum† (14)
‡ As purchased
§ Edible portion
** Boiled, drained, with salt
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1 Medium Onion           111 100 1/2 tsp baking 
soda            
2.35 2.35
8 Tbsps. Canola oil        113.6 78.1 1/4 tsp turmeric       0.55 0.55
1/2 tsp salt                     3.05 3.05
Preparation of ready to cook mixture: Cook cauliflower flowerets in boiling water with salt, then drain and mash 
them. Fry onions in oil seasoned with turmeric, remove excess oil. Add salt, black pepper, saffron and baking soda to 
eggs and mix them well. Add fried onion and mashed cauliflower to the egg and mix well. 
Eggplant Kuku recipe:
Ingredients AP (g) EP (g) Ingredients AP (g) EP (g)
2 large eggplants           511 375 1/2 tsp salt               3.05 3.05
3 large eggs                   178 152 ¼  tsp black 
pepper           
0.525 0.525
2 small onions               180 167 1/8 tsp saffron         0.0875 0.0875
12 Tbsps. Canola oil      170.4 142
Preparation of ready to cook mixture: 
Grate onions and stir fry them in oil. Peel and slice thinly eggplants and fry slices on both side in over medium heat 
until golden. Remove excess oil and mash it by fork. Add fried, mashed eggplant to onion and stir it for few more 
minutes, add soaked crushed saffron, salt and pepper. Let cool completely. Beat eggs well, add the mixture to the eggs 
and mix well.
Green beans Kuku recipe:
Ingredients AP (g) EP (g) Ingredients AP (g) EP (g)
Green beans                   375 373 †† 1/2 tsp salt                    3.05 3.05
4 large eggs                   237 203 1/4 tsp black pepper     0.525 0.525
1small onion                  98 86 1/8 tsp saffron              0.0875 0.0875
7 Tbsps. Canola oil        99.4. 71 1/4 tsp baking soda      1.175 1.175
½ Tbsp. wheat flour       4.128 4.128
Preparation of ready to cook mixture:
Fry onion in oil until golden then remove excess oil. Cook green beans in boiling water with 1/8 tsp baking soda 
then drain them. Add salt and pepper, baking soda, Wheat flour and soaked saffron to eggs and mix them well. Add 
cooked green beans and onion to the eggs and mix them thoroughly.
Green herbs Kuku recipe:
Ingredients AP (g) EP (g) Ingredients AP (g) EP (g)
Parsley, fresh                          500 259 14 Tbsps. Canola 
oil    
198.8 177.5
Allium Ampeloprasum,
raw       
200 178 1 tsp salt                    6.1 6.1
Coriander (cilantro), raw        150 65 1/2 tsp black 
pepper       
1.05 1.05
†† Cooked, boiled, without salt
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Spices, dill weed, fresh          150 66 1 tsp baking soda       4.7 4.7
10 large eggs                          599 518
Preparation of ready to cook mixture: Add salt and pepper and baking soda to eggs and mix them well. Add 
chopped herbs to eggs and continue mixing.
Potato Kuku recipe:
Ingredients AP (g) EP (g) Ingredients AP (g) EP (g)
Potato 502 487 ‡‡ 1/2 tsp salt               3.05 3.05
3 large eggs                   177 153 ¼  tsp black 
pepper           
0.525 0.525
5 Tbsps. Canola oil      71 71 ¼ tsp baking soda   1.175 1.175
Preparation of ready to cook mixture: 
Cook potatoes in boiling water without salt, then peel and grate them. Let cool completely. Beat eggs well until 
they become foamy. Add salt, black pepper, and baking soda, and the grated cooked potatoes to the eggs and mix 
well. 
   
     Zucchini Kuku recipe:
Ingredients AP (g) EP (g) Ingredients AP (g) EP (g)
3 medium Zucchini       500 359 1/2 tsp salt               3.05 3.05
3 large eggs                   188 165 ¼  tsp black 
pepper           
0.525 0.525
2 small onions               176 149 1/8 tsp saffron         0.0875 0.0875
6 Tbsps. Canola oil      85.2 71
Preparation of ready to cook mixture: 
Grate onions and fry them in oil until golden. Add grated Zucchini to onion and stir until all water is absorbed, add 
soaked crushed saffron, salt and pepper. Let cool completely. Beat eggs well, add cooked zucchini to the eggs and 
mix well. 
3. Results and discussion
3.1. Proximate compositions 
Proximate compositions of six Iranian egg based dishes (Kukus) are shown in Table 1. 
          Table1. Proximate composition of six Iranian Kukus per 100 g edible portion
Foods Water
g
Ash
g
Protein
g
Total Fat
g
Carbohydrate
g
Dietary Fiber
g
Total Sugar
g
Energy
Kcal
Cauliflower Kuku    75.61 1.70 6.05 12.28       4.22 2.39           1.23          148.18      
Eggplant Kuku         45.22 1.87 5.75 37.78       9.38           3.82           4.12          391.54      
Green beans Kuku   67.87 1.54 5.89 16.86       7.70           2.45           2.00          200.73      
Green herbs Kuku   65.44 2.10 6.98 21.39       3.83           1.30           0.62          231.14      
Potato kuku             60.05 1.68 4.84 15.55       17.75          1.32           0.96          227.65      
Zucchini Kuku 59.10 2.00 6.94 24.35       7.61           1.76           4.64          271.72      
The water content of Kukus ranges from 45.22% in eggplant Kuku to 75.61% in cauliflower kuku. Green herbs 
Kuku contains the highest level of ash content (2.10%) versus green beans Kuku that shows the lowest level (1.54%) 
‡‡ Cooked, boiled without salt
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of ash among the dishes.  Protein content of dishes varies from 4.84% in potato Kuku to 6.98% in green herbs kuku. 
Potato kuku also contains 17.75% carbohydrate. The maximum level of total fat (37.78 g), dietary fibre (3.82 g), and 
energy (391.54 Kcal) among the six dishes were found in eggplant Kuku. Based on the recipe of eggplant Kuku, 
eggplants were fried in oil, before mixing with other ingredients, which could explain the high levels of fat and calorie, 
whereas the minimum level of carbohydrate (3.83%), dietary fibre (1.30%), and total sugar (0.62%) belongs to green 
herbs Kuku. The level of total sugar in zucchini Kuku (4.64%) is greater than the other Kukus, except for eggplant 
Kuku (4.12%). Cauliflower Kuku contains the smallest level of total fat and energy (12.28% and 148.18 kcal 
respectively). 
3.2. Minerals
Table 2 shows the mineral content of six Iranian Kukus per 100 g edible portion.
                Table2. Mineral content of six Iranian Kukus per 100 g edible portion
Nutrients Unit Cauliflower 
Kuku
Eggplant 
Kuku
Green beans 
Kuku
Green herbs 
Kuku
Potato 
kuku
Zucchini 
Kuku
Calcium, Ca             mg 34.66 34.77       50.21           86.59          16.88     46.60
Iron, Fe                     mg 0.95           0.86        1.05 2.93 0.66 1.12
Magnesium, Mg       mg 12.26 20.43 17.34 21.21 20.72 26.59
Phosphorus, P           mg 72.47 81.36 71.49 85.83 70.58 106.60
Potassium, K            mg 176.49 312.81 164.70 347.26 327.41 375.81
Sodium, Na              mg 463.17 331.64 321.56 413.69 307.01 390.61
Zinc, Zn                    mg 0.58 0.65 0.63 0.89 0.56 0.91
Copper, Cu               mg 0.04 0.11 0.07 0.08 0.17 0.10
Manganese, Mn        mg 0.17 0.31 0.24 0.17 0.14 0.27
Selenium, Se            μg 13.95 13.15 13.22 16.32 9.56 15.62
According to table 2, green herbs Kuku contains the highest levels of calcium and Iron (86.59 mg and 2.93 mg 
respectively), and the potato Kuku has the lowest levels of these minerals per 100 g dish (16.88 mg and 0.66 mg 
respectively). Thoroughly, the highest level of sodium belongs to Cauliflower Kuku (463.17 mg), which could be due 
to the cooking of cauliflowers in salted water.
3.3 Vitamins
Vitamin content of dishes is presented in table 3.
 
Table3. Vitamin content of six Iranian Kukus per 100 g edible portion
Nutrients Unit
Cauliflower
Kuku
Eggplant
Kuku
Green beans
Kuku
Green herbs
Kuku
Potato
Kuku
Zucchini
Kuku
Beta carotene μg 4.29 13.06 237.71 1613.34 1.88 102.66
Alpha carotene μg 0.00 0.00 0.00 1.82 0.00 0.00
Retinol μg 74.84 70.79 70.49 90.69 51.90 84.90
Retinol activity equivalent. RAE μg 74.86 71.59 90.29 221.57 51.92 93.42
Folacin, total μg 45.56 39.42 39.01 59.85 20.53 46.47
Folic acid, synthetic form μg 0 0 1.35 0 0 0
Folate, naturally occurring μg 45.56 39.42 37.65 59.85 20.53 46.47
Dietary folate equivalent, DFE μg 45.56 39.42 39.96 59.85 20.53 46.47
Niacin mg 0.28 0.62 0.47 0.61 1.16 0.50
Niacin equivalent, NE mg 1.77 1.98 1.30 2.15 2.38 2.13
Pantothenic acid mg 1.04 1.21 0.97 1.31 1.11 1.34
Riboflavin mg 0.23 0.22 0.24 0.29 0.14 0.31
Thiamin mg 0.05 0.07 0.08 0.08 0.08 0.08
Vitamin B-6 mg 0.10 0.14 0.08 0.07 0.25 0.22
Vitamin B-12 μg 0.63 0.60 0.60 0.77 0.44 0.72
Choline, total mg 114.60 106.29 97.55 104.80 69.13 126.38
Betaine mg 0.34 0.27 0.31 0.29 0.34 0.32
Vitamin C mg 21.82 4.25 6.52 38.42 6.77 17.93
Vitamin D μg 0.56 0.53 0.53 0.68 0.39 0.64
Vitamin K μg 15.50 27.82 20.20 419.70 11.13 18.77
Tocopherol, alpha mg 2.44 7.10 3.47 4.43 2.90 4.63
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Tocopherol, Beta mg 0.00 0.00 0.00 0.00 0.00 0.00
Tocopherol, gamma mg 2.23 9.26 3.55 4.58 3.49 5.35
Tocopherol, delta mg 0.08 0.34 0.13 0.16 0.13 0.19
Based on data presented in table 3, green herbs Kuku contains the highest level of beta carotene, RAE, Folacin, 
vitamin B-12, vitamin C, vitamin D, and vitamin K among the dishes (1613.34 μg, 212.57 μg, 59.85 μg, 0.77 μg, 
38.42 mg, 0.68 μg, and 419.70 μg respectively).
3.4. Lipids
Table 4 presents lipid content of Kukus.
     Table4. Lipid content of six Iranian Kukus per 100 g edible portion
Nutrients Unit
Cauliflower
Kuku
Eggplant
Kuku
Green beans
Kuku
Green herbs
Kuku
Potato
Kuku
Zucchini
Kuku
Fatty acids, saturated, total g 1.86 3.67 2.13 2.63 1.79 2.89
Fatty acids, monounsaturated, total g 6.83 22.99 9.74 12.42 9.20 14.24
Fatty acids, polyunsaturated, total g 3.03 10.14 4.28 5.30 4.02 6.24
Fatty acids, trans, total g 0.22 0.81 0.32 0.41 0.31 0.48
Total plant sterol mg 2.12 12.47 2.48 1.57 0.09 6.49
Cholesterol mg 143.41 135.65 135.08 173.77 99.46 162.68
As shown in table 4, eggplant Kuku contains greater amount of saturated fatty acids, and Trans fat than the other 
dishes. Additionally, cholesterol level of green herbs Kuku is higher than the other Kukus.
3.5. Cooking yield factors
Table 5 shows cooking yield factors of the cooked dishes, which varies from 0.48 in zucchini Kuku to 0.86 in green 
herbs kuku.
                                                                     Table5. Cooking yield factors (YFs) of six Iranian Kukus
Foods YF
Cauliflower Kuku                          0.71
Eggplant Kuku                               0.49
Green beans Kuku                        0.75
Green herbs Kuku                        0.86
Potato kuku                                   0.79
Zucchini Kuku                                0.48
4. Conclusion
      In sum, In order to make some changes in nutritional status of individuals or populations, collecting accurate 
information about their nutrient intake status is essential. Moreover, cooked food composition tables could play key 
roles in such studies around the world. It is evident that the results of chemical analysis of cooked dishes are more 
accurate and precise than the other methods, but recipe calculation comparing to chemical analysis of cooked dishes 
is more rapid and cost effective method; Therefore in generating cooked food composition tables this method is 
highly recommended.
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